Protein kinase assay on peptide-conjugated gold nanoparticles.
We demonstrate that protein kinase can be assayed with high sensitivity on peptide-conjugated gold nanoparticles (AuNPs). Phosphorylation of peptides on the AuNP-monolayers was detected by using an anti-phosphotyrosine antibody (alpha-pY) and Cy3-labeled secondary antibody (Cy3-alpha-mIgG) as a probing molecule. When compared to conventional self-assembled monolayers (SAMs), spherical and three-dimensional geometry of AuNPs led to high surface density of peptide substrate and easy accessibility to enzyme, and consequently the resulting AuNP monolayers gave rise to improved detection sensitivity. Blocking of peptide-conjugated AuNPs with a poly(ethylene glycol) (PEG) also contributed to a higher signal-to-background ratio in kinase and its inhibition assays. The use of AuNPs as the platform surface will enable highly sensitive detection of protein kinases in a high-throughput manner.